We derive the Gauss curvature equation and the CodazziMainardi equation with respect to a semisymmetric metric connection on a Riemannian manifold and the induced one on a submanifold. We then generalize the theorema egregium of Gauss.
1. Introduction. K. Yano [6] proved that a Riemannian manifold admits a semisymmetric metric connection with vanishing curvature tensor if and only if the manifold is conformally fiat. Later, T. Imai [3] , [4] studied some properties of hypersurfaces of a Riemannian manifold with a semisymmetric metric connection, and also obtained the Gauss curvature equation and the Codazzi-Mainardi equation with respect to a semisymmetric metric connection on a Riemannian manifold and the induced one on a hypersurface. The object of this paper is to derive the above two equations with respect to a semisymmetric metric connection on an (n + p)-dimensional Riemannian manifold and the induced one on an n-dimensional submanifold, and also to generalize the theorema egregium of Gauss. The notation of [5] will be used for the most part.
2. Gauss equation and Weingarten equation. Let M be an ^-dimensional Riemannian manifold isometrically imbedded in an (n + p)-dimensional Riemannian manifold M'. We denote by g the Riemannian metric tensor on M' as well as the induced one on M. Since M has codimension p we can locally choose/; cross sections £,, i = 1, 2, ..., p, of the normal bundle T(M)L of M in M' which are orthonormal at each point of M.
A linear connection V' on M' is called a semisymmetric metric connection if v"g = 0 (metric) and the torsion tensor 7" of V' satisfies f'(X',Y') = tr(Y')X' -tt(X')Y' (semisymmetric) for A", Y' G %(M'), where tt is a 1-form on M' [6] .
We now assume that a semisymmetric metric connection V' is given on Af' by (i) v> y = vx, y + w(Y')x' -g(x\ y')p'
for A", y G %(M'), where V denotes the Riemannian connection with respect to g and P' a vector field on M' defined by g(P',X') = tt(X') for A" G 9C(A/') [6] . On M we define a vector field P and real-valued functions Xj, i = 1, 2, ..., p, by decomposing P' into its unique tangential and normal components, thus (2) P' = P+ix,£j. (1) and (2) we have VK; = VH/ + \X, which together with (10) implies V^£, = -(At -A,7)
• (A") + Dx£j, where 7 is the identity tensor. Defining tensors At of type (1,1) on M by Ai = Ai -A, 7, we get a more concise expression,
for X G %(M), which may be called the Weingarten equation with respect to v". We obtain, using (7) and (11), the following result which will be used later We get from (2), (7) and (13) License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use Corollary 2. If M' is a conformally flat Riemannian manifold of dimension 3 and M is a surface in M', then there exists a semisymmetric metric connection V on M for which det Aj is an intrinsic invariant of M, and, when P ' is tangent to M, det Aji= R-i^)) is equal to det Aj which is the Gaussian curvature of M.
